Burrow systems of the fossorial rodent Ctenomys mendocinus Philippi, 1869 were studied in the Andean Precordillera. These burrows were linear, with laterals and branches forked off the main tunnel. Their size and architecture did not differ between sexes. Burrows showed a constant heading along the main tunnel, with a mean directional angle close to 0°. Most forks of the main tunnel were originated more than expected at plants, indicating a change of search pattern where plants were encountered. This behaviour suggests a tactic consistent with area-restricted search. These systems were compared with others of the same species located in a habitat with higher cover and structural complexity of vegetation, at the Mendoza Piedmont. Female burrows were larger and male burrows more bifurcated in the Precordillera. These burrows were more complex than those from the Piedmont, owing to the presence of secondary tunnels. The mean directional angle close to 0°, orthogonal branches and angles of ascent of laterals close to 40° were attributes shared by the systems of both habitats. C. mendocinus maintains a basic search pattern as an optimal forager, and increases the systems size and complexity probably as an adaptive strategy to optimize the foraging efficiency and minimize the predation risk.
Introduction
Subterranean mammals construct burrows and modify them throughout their life, in response to changes in environmental factors and physiological requirements (Reichman and Smith 1990) . Structural features of burrow systems have been studied in several subterranean mammal species (citations in Hickman 1990 ), but little is known about variation in size and architecture of systems located in environments with different food abundance. Reichman et al. (1982) compared burrows of Thomomys bottae in two habitats with vegetation homogeneously dispersed (O. J. Reichman, pers. comm. in Cameron et al. 1988) , and found systems more linear, longer and with a larger number of branches at the site of lower production. In habitats with clumped vegetation, Heth (1989) reported burrows of Spalax ehrenbergi longer but less branched where the plant productivity was lower. In contrast, Andersen (1988) and Cameron et al. (1988) did not find that the environmental quality affected the architecture and size of burrows constructed by pocket gophers.
Ctenomys mendocinus Philippi, 1869, a South American fossorial rodent, inhabits environments in the Piedmont and the Andean Precordillera of Mendoza (Argentina). Rosi et al. (1996) reported extended bifurcated linear systems for this species in a Piedmont habitat (1125 m a.s.l.), a geometric configuration similar to that documented for other subterranean mammals (Pearson 1959 , Reichman et al. 1982 , Andersen 1988 , Heth 1989 , Antinuchi and Busch 1992 . Populations of the same species located at the Precordillera at 3000 m a.s.l. ) have a lower diversity and plant cover (Ambrosetti et al. 1986 ) than reported for the Piedmont (Roig 1976) .
This paper describes structural features of C. mendocinus burrow systems and their relationship with vegetation in a Precordillera environment. Size and structure of these systems were compared with those analyzed by Rosi et al. (1996) in the Andean Piedmont of Mendoza, in order to determine system differences between two environments differing in the abundance and complexity of vegetation.
Study area
Studies were conducted in Paramillos of Uspallata (Mendoza, Argentina, 32°29'S, 69°8'W). an area of high plateaux and valleys located in the Andean Precordillera (3000 m a.s.l.). The climate is arid, with a lengthy winter period (May to November), snowfall occurring between July and September, and mean temperatures below 0°C between May and October (Capitanelli 1972) . Such low temperatures account for seasonal ground freezing (Corte 1986 ). Soils are relatively compact, with a predorrr.nance of lithosols composed by coarse sands and rocks fractured by cryogenic phenomena. The textural matrix is characterized by fine sand (85%), clay (8%) and silt (6%). Grass communities of Stipa spp. are dominant, alternating with low shrubs (Ambrosetti et al. 1986) . Use of the nearest-neighbour distance method (Clark and Evans 1954) indicated the vegetation showed a clustered spatial arrangement (n = 160, R = 0.35, C = -15.84, p < 0.0001).
Material and methods
Burrow systems of 12 sexually active adult animals (6 males, 6 females) were excavated, measured and mapped in spring and summer (November 1995 and February 1996) . All open tunnals were excavated in each burrow system as were all tunnels refdled with loose or slightly compacted soil. Length, depth, diameter and directionality of tunnel sections and chambers were measured for every system. Simultaneously, the location of every plant species growing over the burrow was recorded, and their percent cover estimated. Burrow structural features were described with the same terminology used for other subterranean mammals (Vleck 1981 , Reichman et al. 1982 , Andersen 1988 , and for other population of C. mendocinus (Rosi et al. 1996) . Each tunnel section determined by a ciange in heading was called a segment. The longest axis of the system was considered as the mail tunnel (Fig. 1) . Branching tunnels forking off the main axis were classified as laterals (straight tuniels that never branch) and branches (tunnels made up of at least one segment and one lateral). Tunnels classified as laterals included those reaching the surface and also those ending in a "cul-de-sac" (hereafter referred to as blind laterals). In most systems the main tunnel forked into two tunnels that met further up to again form a single tunnel. On such occasions, the tunnel showing the smallest angular deviation was regarded as the main tunnel, and the other as a secondary tunnel.
Deviation angles (directional angles) between consecutive segments of the main tunnel were measured beginning arbitrarily from one of the system ends. Left-ward (negative) or right-ward (positive) deviations were considered for these directional angles. The branch angle was measured as the smallest angle between the initial segment of every branch and the main tunnel. The angle of ascent (Vleck 1981) was estimated only for those laterals that reached the surface.
Area, perimeter and linearity of the home range were determined by every system, following the accepted criterion for home range of subterranean mammals, as coincident with territory, and restricted to the burrow system (Ingles 1952 , Howard and Childs 1959 , Nevo 1979 . In order to determine the area actually defended by the animal an irregular polygon around each burrow was constructed by joining the ends of all laterals. For every angle between two segments from which no lateral came off, the bisector of the convex angle was drawn. The length of an estimated lateral was projected on this bisector. This lateral was obtained by averaging the perpendicular distances between the end of every actual lateral and the originating tunnel segment (Rosi et al. 1996) . Area and perimeter of each polygon were measured with Tecktronix 4958 digitizer and the INCYTH-CRA's programme for calculating areas. Linearity of a burrow system was determined based on criteria of Reichman et al. (1982) .
Plant species cover was measured along 30-m transects, located on sites showing no evidence of Ctenomys' activities. The 20 transects traversed in each habitat allowed a good estimation of plant richness, according to Roig (1976) for Precordillera, and Ambrosetti et al. (1986) for Piedmont. All transects were carried out at the same time as burrow excavations. Plant species were grouped in 6 categories: grasses, forbs, succulents, low shrubs (lower than 1 m), high shrubs (over 1 m high), and trees.
Numerical results are given as x ± SD; n is only indicated in cases where it differed from the number of individuals. Statistical analyses were made to compare all metric and angular variables between male and female burrows in the Precordillera. Comparisons between habitats (Precordillera vs Piedmont) were drawn separately for each sex using the raw data. All metric variables were tested for normality and variance homogeneity. The Student's ¿-test was used when these criteria were met; otherwise the Mann-Whitney U-test was applied. Angular variables were analyzed by circular statistics (Zar 1984 ). An approximate testing procedure for differences between two proportions (Z) was used as described by Zar (1984) . Pearson's product-moment correlation coefficient r P was used for relationships between different metric variables. The Chi-Square test was used to determine whether initiation points of branches and laterals forking off of the main tunnel were associated with plant localities.
Absolute plant cover was estimated for the total species presented, and for each plant category. Differences in plant cover between habitats were assessed by Mann-Whitney U-test, and differences in diversity by ANOVA. Plant diversity was estimated through the Shannon-Wiener index (H') and Kulczynski's coefficient (S k , Oosting 1956 ) was used to estimated similarities.
Results

Size and structural features of burrow systems in the Precordillera
A sexually active animal inhabited every excavated burrow. Both mean body weight (males: 180.3 ± 16.3 g, females: 147.8 ± 7.7 g), and total body length (males: 250.5 ± 9.5 mm, females: 235.2 ± 4.8 mm) were significantly higher in males (t = 4.42, p = 0.001 and t = 3.55, p = 0.005, respectively). The sexes did not differ significantly in relative age which was estimated from dry lens weight (males: 29.6 ± 7.4 mg, females: 29.9 ± 5.3 mg; t = 0.076, p = 0.94). All burrows consisted of a main tunnel from which branches and laterals forked off ( Fig. 1) . Proportions of the total system occupied by the main tunnel (males: 42%, females: 46%; Z = -1.19, p = 0.2), branches (males: 22.2%, females: 17.5%; Z = 1.18,p = 0.2), and laterals (males: 26.6%, females: 29.2%; Z = -0.61, p > 0.5) did not differ between sexes.
Total length of the system (23.1 to 68.3 m), was similar for males and females (Table 1) . It was significantly correlated with the main tunnel length (r P = 0.88, df = 11, p < 0.001), the branches length (r P = 0.67, df = 11, p < 0.02) and the number of laterals (r P = 0.80, df = 11, p < 0.002). It was not correlated with the mean length of branches and laterals (r P = -0.08, df = 11, p > 0.50 and r P = -0.48, df = 11, p > 0.05, respectively). Correlations between total length of the system and body weight were not significant for males (r P = -0.37, df = 5, p > 0.20) and females (r P = 0.41, df = 5,p > 0.20).
Main tunnel sections extending between consecutive laterals (hereafter "interforks") included from 1 to 7 segments. Number, depth and mean length of segments showed no significant differences between sexes (Table 1) . Interfork distances showed great variability, ranging from 0.20 to 5.49 m (avg. 1.29 ± 1.03 m, n = 175). Table 1 . Metric variables (x ± SD) of Ctenomys mendocinus burrow systems from Precordillera and Piedmont, compared using the Mann Whitney U-test and the Student's ¿-test. The Piedmont data come from Rosi et al. (1996) . The total length of the main tunnel was significantly correlated with the number of segments (r P = 0.82, df = 10, p < 0.002) and of interforks (r P = 0.82, df = 11, p < 0.001). The correlation with mean length of segments was not significant (r p = 0.44, df = 10, p > 0.10). The directional angles of consecutive segments of the main tunnel ranged from -120 to 144° (n = 512). In most systems, rightward (positive) and leftward (negative) deviations of segments were similar in both number and mean value (Table 2) . By using a two-tailed runs test (Zar 1984 ) a random sequence of construction of positive and negative segments was found in every system. Mean directional angles of each system did not significantly differ from 0° (Table 2) , and showed no significant differences between or within sexes ( Table 3) . The number of branches in a system ranged from 2 to 13. Secondary branches were found in 8 systems. Mean values of metric variables in branches were similar Table 2 . Directional angles of each main tunnel of Ctenomys mendocinus burrow excavated in Precordillera: number of angles (n), mean values in degrees (5c) and angular deviations (S), considering all angles (t), or those positive (p) and negative (n) separately. The random sequence of segments construction was evaluated by the two-tailed runs test (u -number of runs), and the main tunnel deviation from 0° by the one-sample test for mean angles (d -confidence interval at 99%, r -length of mean vector), according to Zar (1984) between sexes (Table 1) . Branch angles did not differ between systems of the same sex or between sexes (Table 3) . Confidence intervals of mean branch angles for males (87-98°) and females (79-94°) showed that mean values did not differ significantly from 90° (length of mean vector r = 0.95 for females, and r = 0.91 for males; one sample test for mean angles with p = 0.01, Zar 1984) . The highest frequencies of branch angles ranged between 90° and 110° (Fig. 2) . Number of laterals ranged from 14 to 47 per system. Mean values of variables were similar between sexes (Table 1 ). All laterals (n = 379) reached the surface (64%), or ended in "cul-de-sac" (36%). Only 33% of the former ended ir a soil mound and the rest ended in a hole plugged. Mean number of mounds per system did not differ between sexes. Angles of ascent of laterals did not differ betveen or within sexes (Table 3) ; their highest frequencies ranged from 30 to 50° (F:g. 2).
Most of the excavated systems (10 of 12) showed 1 to 4 secondary tunnels, 35% of them with branches and/or laterals. Length of secondary tunnels varied between 0.26 and 3.35 m. All systems showed sections of the main tunnel (8%), branches Angle (°) (16%) and laterals (27%) plugged with soil. Total proportion of tunnels plugged was 16% and 12% for males and females, respectively. Areas and perimeters of home ranges ranged between 12 and 33 m , and between 27 and 71 m 2 , respectively. Mean values did not significantly differ between sexes (Table 1) . Home range perimeters (48.7 ± 15.5 m, n = 12) were significantly higher (U = 144, df = 12, p < 0.001) than the expected values for circular home ranges with identical areas (16.7 ± 2.5 m, n = 12). Linearity values were higher than 1.9 and did not differ between sexes.
Relationships between vegetation and foraging tunnels at the Precordillera
An average of twenty percent of the main tunnel crossed vegetation patches. The origin of 50% of secondary tunnels (n = 26) and branches derived from the main tunnel (n = 82) were located at a plant. High percentages of laterals that ended in a hole plugged (72% of n = 104) and blind laterals (58% of n = 71) forking off the main tunnel were associated with plant localities. The numbers of branches 2 2 (x = 48.6, p < 0.001) and laterals that ended in a plugged hole (x = 183.4, p < 0.001) or blind laterals (x 2 = 66.2, p < 0.001), whose origin coincided with a plant, were significantly higher than the expected values according to the plant cover over the main tunnel.
Most burrows (n = 11) had 2 to 8 storage chambers, mainly filled by grasses of Stipa genus. Total dry weight of stored plant material per system ranged for 5 females from 51.5 to 927.2 g, while the remaining showed a notoriously heavier storage (4314.7 g). One male system presented no storage; the stored plant material for the other 5 systems ranged from 91.4 to 442.4 g. The greatest proportion for female and male systems (77% and 71%, respectively) proceeded from the nest chamber.
The area surrounding 9 systems showed a high percentage of bare soil (93%) with numerous inactive holes, old mounds and sections of collapsed tunnels.
Comparisons of plant communities and burrow systems between Piedmont and Precordillera habitats
Nineteen plant genera were detected in the Precordillera study area and 29 in the Piedmont. Total plant cover (Table 4 ) was significantly lower in Precordillera, where high shrubs and trees were absent. Forb cover and succulent cover were significantly higher in Piedmont, while cover of grasses and low shrubs were similar in both sites. The highest absolute cover in Precordillera corresponded to grasses (Table 4) , almost all belonging to Stipa spp. (15%), followed by low shrubs. High shrubs raised the highest absolute cover in Piedmont, where Larrea divaricata (36%) prevails. Grass cover was also important; Stipa spp. (20%) was the most abundant grass. A low plant similarity coefficient (S k = 0.27) was obtained between both environments, while the plant diversity (H') was significantly higher in the Piedmont. Males and females whose burrows were analyzed at the Precordillera did not significantly differ in body weights (U = 22, p > 0.20 and t = 1.35, p = 0.20, respectively) from those of the Piedmont (males: 19 ± 52.7 g, n = 6; females: 141 ± 10.8 g, n = 6). Main tunnel length constituted a significantly lower proportion of the burrow system (Z = -6.95, p < 0.001) at the Precordillera (43%) than at the Piedmont (63%). Most Precordillera burrows showed secondary tunnels, a type of structure absent in the analyzed Piedmont burrows.
Burrows occupied by females had a total length significantly higher (t = 3.89, p = 0.003) in the Precordillera than in the Piedmont (Table 1) , even if the length of secondary tunnels was excluded (t = 3.37, p = 0.007). Only total length of laterals showed a significantly higher value (t = 6.05, p = 0.0001), while the differences for the total length of main tunnels (t = 2.01, p = 0.08) and branches (t = 2.02, p = 0.07) approached significance. Mean length of laterals was higher at the Precordillera (t = 2.54, p = 0.03). Numbers of laterals and branches per system (t = 5.14, p = 0.0004 and t = 3.22, p = 0.009, respectively) were significantly higher in Precordillera, although numbers per meter of main tunnel were similar in both environments (t = 0.57, p = 0.58 and t = 1.14, p = 0.28, respectively). Area and perimeter of home range were also significantly higher it = 2.78, p = 0.02 and t = 2.26, p = 0.05, respectively) in the Precordillera systems, while the linearity indexes did not differ between environments (t = 0.88, p = 0.40).
Systems occupied by males did not show significant differences in total length (t = -0.21, p = 0.83), length of branches (t = 0.55, p = 0.59) or laterals (t = 1.20, p = 0.26). The main tunnel was somewhat shorter in Precordillera (t = -1.89, p = 0.09) and numbers of branches and laterals per meter of tunnel (Table 1) were higher (U = 34.5,p = 0.01 and t = 2.98,p = 0.01, respectively). Burrow system area (U =26,p > 0.20), perimeter (t = -1.47, p = 0.17) and linearity of home range (f = -0.90, p = 0.38) were similar in both environments.
The sexes were grouped for comparisons of angular variables, as burrows of males and females did not differ significantly either in the Precordillera (Table 3) or in the Piedmont (Rosi et al. 1996) . The mean directional angle, the angle of ascent of laterals ending in the surface, and the branch angle did not significantly differ between environments (Table 3) .
Discussion
Burrow architecture of C. mendocinus in the Andean Precordillera
Burrow systems showed a linear and bifurcated configuration, similar to that described for other subterranean mammals with solitary habits (Jarvis and Sale 1971 , Reichman et al. 1982 , Andersen 1988 , Heth 1989 ). This pattern is also shared with other species of Ctenomys living in areas with different environmental conditions (Pearson 1959, Antinuchi and Busch 1992) .
Differences between sexes in the size of the burrow systems were documented for some subterranean rodents, associated with: (a) different energetic and nutritional requirements derived from the dimorphism in body weight in Spalax ehrenbergi (Heth 1989) , and (b) higher excavatory activity carried out by males during the reproductive period in C. mendocinus of the Andean Piedmont (Rosi et al. 1996) . The strong sexual dimorphism in size and body weight in C. mendocinus of Precordillera was not reflected in the size and structural features of the burrow systems. Besides, non-significant correlations were found between total length of systems and body weight for males and females. Both results suggest that higher nutritional requirements and reproductive activities expected for males would be resolved through other mechanisms than the lengthening of burrows. Similarity between burrows of males and females despite differences in body weight was also reported for C. talarum (Antinuchi and Busch 1992) .
Barely probable seems the hypothesis that evidences of a sexual dimorphism in burrow systems were concealed by the secondary occupation by females of abandoned male burrows and vice versa. In fact, the optimal dispersal theory for subterranean rodents (Nevo 1979) predict that once adults have established their territories, they will remain sedentary through their lives. The analyzed animals in the present study, sexually active adults, differ from the typical dispersers identified for other subterranean rodents as mostly juveniles and subadults (Howard and Childs 1959, Williams and Cameron 1984) or non-reproductive adults (Malizia et al. 1995, Zenuto and Busch 1998) .
Precordillera systems seem to have a construction pattern similar to that described for other fossorial rodents (Vleck 1981 , Reichman et al. 1982 , Andersen 1988 , whose systems grow by addition of basic building units. It was impossible to delimit these units of construction in the case of C. mendocinus, owing to the high variability of the interfork distances. Nevertheless, the lengthening of the main tunnel occurred by adding new segments, and not by the lengthening of segments. The number of branches and laterals increased with the lengthening of the main tunnel, while the mean length of these forks remained constant. The presence of long tunnel sections without laterals accounting for the high variability of interfork distances, could be originated by two mechanisms: (a) the non-construction of new laterals owing to the animal depositing the excavated soil in abandoned tunnels, and (b) the disappearance of laterals due to a progressive compactness of the soil plugging them. Feeding laterals, without a mound, could be confused with old laterals used to transport excavated soil to the surface and could determine interforks shorter than the real one.
The mean directionality close to 0° and the perpendicular origin of the branches are two geometrical attributes of C. mendocinus systems in Precordillera. These structural features would produce an efficient search path according to the predictions from the optimal foraging theory (Pyke 1978) , as has been mentioned for other subterranean rodents (Andersen 1988 , Antinuchi and Bush 1992 . Mean directional angles close to 0° can generate a feeding path that does not cross itself and orthogonal branching can maximize the spatial information obtained per unit length of tunnel constructed (Andersen 1988) .
C. mendocinus constructed laterals with angles of ascent close to 40°, and few laterals exceeded slopes of 60°. Vleck (1981) proposed for Thomomys bottae that shorter vertical laterals could reduce the cost of digging with respect to longer gently sloping laterals. However, steeper slopes might make soil extraction and the plugging of laterals difficult, because loose soils tend to fall back into the burrow (Hickman 1990) . The slope of laterals in C. mendocinus systems is probably determined by the need to plug burrow entrances to minimize the predation risk and to maintain burrow microclimate conditions.
In C. mendocinus burrows, the most secondary tunnels originated a similar structure to the "elementary cycle" mentioned by Airoldi and De Werra (1993) for linear systems of the fossorial Aruicola terrestris. This structure was composed by a secondary tunnel and its corresponding section of the main tunnel. These structures were not as complex as the anastomosing tunnels reported for other subterranean mammals (Airoldi 1981 , Hickman 1990 . Different factors such as food availability, cost of burrowing, population density and anti-predator defence, among others, may be related to the simplicity or complexity of burrow systems (Airoldi 1981 , Heth 1989 , Hickman 1990 ). In C. mendocinus the high percentage of secondary tunnels originating at plants and the presence of branches and laterals along them suggest that these tunnels were mainly constructed as foraging paths.
The positive association of secondary tunnels, laterals and branches with plants located in their origin, together with the low proportion of the main tunnel intersecting plant locations, indicated that animals changed their pattern of search where plants were encountered. A similar pattern has been suggested by Andersen (1988) for Geomys bursarius as consistent with the hypothesis of "area-restricted search" (Tinbergen et al. 1967) . Other authors considered that this strategy would represent an efficient way to search in environments with plants scarce and clumped (Andersen 1988 , Benedix 1993 , as occurs in the analyzed environment of Precordillera.
Areas surrounding C. mendocinus systems showed old signs of burrowing activity and a severe decline in plant cover. These facts suggest that burrow systems are dynamic structures, where exploited places with depleted food are gradually abandoned, and feeding tunnels are extended through places with higher food availability, as was reported for Spalacopus cianus (Contreras et al. 1993) . These authors suggest that the continuous expansion of the foraging area abandoning previously exploited areas, might represent an efficient foraging strategy, taking into account that the high cost of burrowing would not compensate the benefits obtained. In G. bursarius the construction of new tunnels was accompanied by mound-building and simultaneous backfilling of older tunnels of the system (Andersen 1987, Thorne and Andersen 1990) . A similar burrowing behaviour could be used by C. mendocinus, taking into account the presence of plugged tunnels in different sections of the system, and a number of mounds per system strongly lower than the reported for other subterranean mammals (Jarvis and Sale 1971 , Hickman 1977 , Bandoli 1981 , Heth 1989 . The deposition of sheared soil into unused tunnels reduces the energetic cost needed to push this soil onto the surface (Vleck 1981) , and minimize the predation-risk associated with the mound construction (Sparks and Andersen 1988, Hickman 1990 ). Reducing exposure on ground surface may be very important for C. mendocinus, given the scarce plant cover and the absence of high shrubs and trees that may increase the vulnerability to predation.
Burrow systems in different plant communities
Differences between Precordillera and Piedmont burrow systems of C. mendocinus are expected, given the lower structural plant complexity, diversity and plant cover in the Precordillera compared with that of the Piedmont. A lower food availability for C. mendocinus would be expected in environments with lower plant abundance and complexity, taking into account that this rodent has been identified as a generalist herbivore in other environment of the Andean Piedmont (Madoery 1993 , Puig et al. 1999 . These researches revealed that this rodent diet included most plant categories presented (grasses, forbs, succulents and shrubs).
A lower plant cover, especially of shrubs and trees would determine also a greater risk of aerial predation (Rosenzweig 1973 , Kotler 1984 , Lima and Dill 1990 . Aerial predation over subterranean rodents was documented for several species (Howard and Childs 1959 , Pearson et al. 1968 , Smith 1981 , Heth 1991 , some of them with frequent above-ground movements (Proulx et al. 1995) . Longer and more complex systems could be expected in environment with lower shrubs and trees cover, as a strategy to minimize the external movements in order to avoid aerial predation risk. Evidences of above-ground foraging for C. mendocinus , Rosi et al. 1996 indicate that animals feed from the surface burrows opening or near them, besides harvesting plant food from the underground as digging progresses.
Longer and more branched systems have been associated with lower food availability (Jarvis and Sale 1971 , Reichman et al. 1982 , Antinuchi and Busch 1992 . C. mendocinus partially agrees with these predictions, according to each sex: female burrows were larger and male burrows more branched in the Precordillera than in the Piedmont. The greater extension of female systems from the Precordillera compared with those from the Piedmont was due to longer laterals and a higher number of branches and laterals, rather than to a longer main tunnel, or to the presence of secondary tunnels. Male systems from the Precordillera showed a greater number of branches and laterals per tunnel meter than those from the Piedmont, but the system size was similar in both habitats, and there were no differences in the extension of tunnels or in the home range surface. The similar size of male systems from both environments suggests that there are other factors apart from food requirements affecting the extension of these burrow systems. Males searching for females during the reproductive season in the Piedmont was considered a determinant factor to the higher linearity and length in male systems compared with female systems (Rosi et al. 1996) . Differences in burrow structure and size among environments could be also influenced by environmental factors as soil structure and composition, slope, rainfall, among others. Further studies could help to distinguish the relative importance of these factors.
The relatively constant heading within main tunnel, orthogonal branching and angles of ascent of laterals close to 40° are shared by systems of both environments. These geometric attributes identify the construction structure of C. mendocinus systems as efficient search paths, independent of environmental features. Otherwise, systems with a greater length and a more complex structure (a higher branching level) were found in the environment with a lower plant cover, suggesting an adaptive strategy to optimize the foraging efficiency and minimize the prédation risk.
